. In contrast, the only dated sample from the Gorda Escarpment is Cretaceous [Fisk et al., 1993] . These observations suggest that the evolution of the Gorda Escarpment is connected with the development of the Vizcaino block and may have an uplift and subsidence history that is different from that of the Mendocino Ridge west of 126øW. A second objective of this study was to determine whether the basement ridge along the Gorda Escarpment is gravitationally compensated by a crustal root.
Plate Tectonic History
The present-day structure of the Vizcaino block and Gorda Escarpment is the integrated result of plate boundary processes since the Oligocene. Numerous workers have reconstructed the plate boundary evolution in time and space based on offshore magnetic anomalies, fault offsets in California, and other geologic constraints [e.g., Atwater, 1970 Between 20 and 12 Ma, there was a change from oblique subduction to transform motion on the San Andreas fault system. The evolution of transform motion in time and space during this period is poorly constrained, McCrory et al. [1995] speculated that between 20 and 16 Ma, transform motion initiated along a subsurface detachment at the slab-accretionary complex interface and that this low-angle transform boundary propagated eastward and upward (Figure l c) For this profile, we focus on using limited seismic data in conjunction with gravity data to explore a range of possible models for the Moho configuration beneath the Oconostota ridge. This work complements efforts by Henstock et al. [1996] to determine structure beneath the triple junction region using MCS, OBS, and onshore-offshore data along two long profiles that cross approximately at the triple junction. We present a detailed analysis of a subset of the seismic data used for their model. layer by replacing them with material of average crustal density (2.75 gcm '3 in this study). The Bouguer anomaly reflects density variations beneath the sediment layer and can be compared to other gravity profiles with different topography and basin structure.
The main goals of the gravity modeling were to test and extend the velocity models, putting limits on the Moho where it is not imaged by the seismic data. We did not attempt to match the observed data exactly and focused on explaining long wavelength variations, which reflect density variations beneath the sediment layer. Starting gravity models incorporated bathymetry, changes in sediment thickness, and layer boundaries from the velocity model. The average velocity within layers of variable velocity was used to determine density. Velocity was converted to density using laboratory and field measurements summarized in Table 2 The density model (Figures 7k and 71) derived from the velocity model needed three changes to fit the data satisfactorily: (1) A northward dipping Moho (maximum dip 10 ø) beneath km 0 and 15, (2) on the Gorda plate, either a low-density block (Figure 7k 
Line 3S. We constrained the depth to the Moho at the northeastern end of line 3S to be 20 km based on a deep reflection observed on the MCS data at about 8 s twtt [Henstock et al., 1996]. This event is nearly continuous on MCS line 3S

Tectonic Implications
Our primary result is that the paleosubduction zone preserved along the seaward edge of the Vizcaino block has been significantly deformed. This is suggested by the increase in Moho dip from about 5 ø west of the Oconostota ridge to 20-30 ø beneath the western margin of the Vizcaino block and the Oconostota ridge. This dip is consistent on all three profiles when the apparent dip is corrected for the obliquity of the profiles relative to the northwest trend of the structure indicated by global marine gravity (Plate lb and Table 3) In order to reconstruct the tectonic processes that lead to the Moho kink and thickened crust, we look at several reflection profiles crossing the Oconostota ridge (red and gray lines, Plate l a). These profiles show a series of basement ridges overlain by folded sediments (Figures 3b, 4, and 9) . Because of their similarity to ridges seen in the active accretionary prism of the Cascadia subduction zone [Goldfinger et al., 1992; Pratson and Haxby, 1996] , Godfrey [1997] suggested that these ridges formed in an accretionary complex during the subduction regime and were later reactivated. This outer zone of the accretionary wedge was relatively young, thin, weakened by preexisting faults and thermally weakened by the subducted Farallon ridge beneath it (Plate lb). It is therefore not surprising that deformation was focused in this region. Reactivation of these thrust folds clearly continued until relatively recently (Figures 4 and 9) , but the absence of seismicity or of noahwest trending ridges on the seafloor suggests that they are not active today. We speculate that the Moho kink represents shortening of the lower crust in response to the same compression that reactivated the thrust faults and thickened the overlying accretionary complex material (Figure 8b The formation of the Oconostota ridge and underlying Moho kink and the formation of the Gorda Escarpment and adjacent basement ridge both suggest compressive stress in the Vizcaino block during and/or after its accretion to the Pacific plate, but stratigraphic constraints on the timing of compression are poor. Because these features likely occurred along preexisting faults, the direction of the maximum compressive stress is also poorly constrained.
In order to obtain additional insights into when the deformation or uplift may have occurred, we return to the plate tectonic history summarized in Figure 1 . In Figure 10 , we show the lithospheric age contrast across the Pacific-Juan de Fuca/Gorda plate boundary and the component of normal stress across the Mendocino transform and San Andreas fault zones and relate these parameters to the tectonic history of the Vizcaino block as inferred from our crustal models. Figure 10 shows that compression across the Mendocino transform was small during a relative stable phase of Pacific plate motion from about 19 to 10 Ma, increased slightly in the period between 10 and 6 Ma, and has been relatively strong since then. It also shows that the lithospheric age contrast across the Mendocino transform near its intersection with the Oconostota ridge flipped 12.5 to 10 Ma and that Pacific-North America relative plate motion was transtensional prior to -3.5 Ma. In spite of strong normal forces across both plate boundaries at the present time, the lack of seismicity (Plate l a) and sediment deformation since about 3.4 Ma [Lyle et al., 1997] indicates that the Vizcaino block is not deforming internally under the current stress regime. Since at least 3 Ma, north-south compression has been absorbed internally by the Gorda plate [Wilson, 1989] and east-west compression has been accommodated farther east, within the Point Arena basin [Ondrus, 1997] .
We suggest that most of the internal deformation of the Pacific plate should be larger now than at any time in the past history of triple junction interaction, suggests that lithospheric age has a major effect on intraplate deformation.
Vizcaino block resulted from transpression in response to
Conclusions
Our data show evidence for significant deformation of the crust in the northwestern part of the Vizcaino block. The internal deformation resulted primarily from transpression in response to Pacific-Juan de Fuca plate compression when normal stresses across the bounding transforms were relatively large (6-3.4 Ma) and/or when the Vizcaino block was considerably younger and weaker than the adjoining Juan de Fuca plate (18-12.5 Ma). This compression appears to have reactivated preexisting crustal faults, thickened the crust of the Oconostota ridge, and formed a kink in the Moho beneath the northwestern margin of the Vizcaino block. It also tilted and uplifted the Vizcaino block at its northern margin, forming the Gorda Escarpment and adjacent basement ridge. A lateral change in structure is observed to the northeast of the Oconostota ridge, but it is unclear if this is a product of the same deformation or was a preexisting feature and therefore acted as a backstop during the deformation. Deformation within the Vizcaino block appears to have ceased and shifted to the Gorda plate sometime prior to 3 Ma. We suggest that the spatial and temporal shifts of the primary locus of deformation resulted from changes in relative motions across the Pacific, Juan de Fuca/Gorda and North America plate boundaries combined with changes in lithospheric age and age contrast across these boundaries.
